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1.

Given that k © £°

1K

ja) show Thatj dr 1s independent of &,
3 [31' - k] F {.'}
i 2

{b) show that I ——————dx is inversely proportional to k.

The height above ground, H metres, of a passenger on a roller coaster can be modelled by
the differential equation

dH _ H cos(0.25¢)
dr 40

where ¢ is the time, In seconds, from the start of the ride.
Given that the passenger is 5m above the ground at the start of the ride,

(a) show that [ = 5ei!sm(0-330)

(3)

(b) State the maximum height of the passenger above the ground.

(1)

The passenger reaches the maximum height, for the second time, I"seconds after the start
of the ride.

(c) Find the value of T.
(2)
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3.
i (a) yv=%¥+lomix+1), O=x<?2
Complete the table below, by giving the value of y whenx =1

x 0 0.5 1 1.5 2

1 2.821 12502 | 26.58

L

o

)

(&) Use the trapezium rule, with all the values of v from the completed table, to find an
approximate value for

[ﬁ (5 +log,(x+ D)dx

giving vour answer to 2 decimal places.
4

(e) Use vour answer to part (&) to find an approximate value for
[ﬁ (5+5 +log,(x+ D)dx

giving vour answer to 2 decimal places.

)

10.

Vi

s

chO B

A

Figure 2

Figure 2 shows a sketch of part of the curve with equation
v=4x+ 92 - 30x -8, NDogxsg22



The curve has a turning point at the point 4.
(@) Using calculus, show that the x coordinate of 4 1s 1

(3
| 1 l"l
The curve crosses the x-axis at the poimnts B (2. 0) and C | 4 =UJ
The finite region R, shown shaded in Figure 2, 1s bounded by the curve, the line 4B, and
the x-axis.
() Use integration to find the area of the finite region R, giving vour answer to 2 decimal
places.
(7
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5.
2.  The curve C has equation
y=8-2x-1 0=x=4
(@) Complete the table below with the value of v corresponding tox =1
x 0 1 2 3 4
¥ 75 6 4 0
4y
(&) Use the trapezium rule, with all the values of v in the completed table, to find an
4
approximate value for J‘ (8—2""1) dx.
0
3

Vi

B c

3] r %

Figure 1

Figure 1 shows a sketch of the curve C with equationy=8-2*"1, 0=x=4



The curve (' meets the x-axis at the point 4 and meets the v-axis at the point B.

The region R, shown shaded in Figure 1, is bounded by the curve C and the straight line
through 4 and B.

(¢) Use vour answer to part (#) to find an approximate value for the area of R.

(2)
LY
5
0 %
Figure 3
Figure 3 shows a sketch of part of the curve with equation
v= 3_1'—_1':: xz=0.
The finite region 5, bounded by the x-axis and the curve, 15 shown shaded in Figure 3.
(a) Find
3
j 3x—x? |dx.
\ /
(3

() Hence find the area of 5.
(3
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7.
6. (a) Find

1
jlﬂlx(l‘i -2} dx,

giving each term in its simplest form.

4

Figure 2

Figure 2 shows a sketch of part of the curve C with equation

1

y=10x(x? - 2). x 20
The curve C starts at the origin and crosses the x-axis at the point (4, 0).

The area, shown shaded in Figure 2, consists of two finite regions and 1s bounded by the curve C,
the x-axis and the linex=9.

(&) Use vour answer from part (a) to find the total area of the shaded regions.

&)
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8.

;..:‘F

Figure 1
Figure 1 shows a sketch of part of the curve with equation v = ﬂu'.(:cz +1),x=0.

The fimite region R, shown shaded in Figure 1, 1s bounded by the curve, the x-axis and the lines
x=landx=2

The table below shows corresponding values for x and v for v = “\."(:nc2 +1).

X 1 1.25 L5 1.75 2

v 1.414 1.803 2.016 2.236

(a) Complete the table above, giving the missing value of v to 3 decimal places.
(1)

(&) Use the trapezium rule, with all the values of y in the completed table, to find an approximate
value for the area of R, giving yvour answer to 2 decimal places.

4

Use integration to find

5,
j EEE
e T3

giving your answer in the form a + by/3. where a and b are constants to be determined.

(3
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10.

4

G +1)

(@) Copy and complete the table below, giving the missing value of y to 3 decimal places.

x 0 0.3 1 1.3 2 25 3
¥ 5 4 25 1 0.690 0.5
1)
1 ik
5 -
R
0 3 x
Figure 1
5
Figure 1 shows the region R which is bounded by the curve with equation v = ( = D the
x* +

x-axias and the lines x=0 and x = 3.

(&) Use the trapezium rule, with all the values of v from vour table, to find an approximate value
for the area of B.

S

(¢) Use vour answer to part (&) to find an approximate value for

3 g
J‘ 44— dx
s a4+

giving vour answer to 2 decimal places.

2
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11.

O <1.(n[ \(4,0; x

Figure 2

The finite region R, as shown in Figure 2, 1s bounded by the x-axis and the curve with equation

y=27—2x—9x— E x=0.
2

The curve crosses the x-axis at the points (1, 0) and (4, 0).

(@) Copv and complete the table below, by giving yvour values of y to 3 decimal places.

X 1 L3 2 25 3 35 4

¥ 0 5.866 5.210 1.856 0

(B) Use the trapezium rule with all the values in the completed table to find an approxim
value for the area of R, giving vour answer to 2 decimal places.

(c) Use integration to find the exact value for the area of R.

@

ate

)

(6)
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12.
7. y=(3*+1x)

(a) Complete the table below, giving the values of v to 3 decimal places.

x 0 0.25 0.3 0.75 1
b} 1 1.251 2
2)
(&) Use the trapezium rule with all the values of v from your table to find an approximation for
the value of
1
J‘ V(3 +x) dx.
0
You must show clearly how vou obtained vour answer.
4
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13.

.

0 4
Figure 1

Figure 1 shows the graph of the curve with equation

16

A

+1, x=0.

}ri:

k| =

The finite region R, bounded by the lines x =1, the x-axis and the curve, 1s shown shaded in
Figure 1. The curve crosses the x-axis at the point (4, 0).



(@) Complete the table with the values of v corresponding tox =2 and 2.5,

x 1 15 2 25 3 3.5
¥ 16.5 7.361 1278 0.556

@)

() Use the trapezium rule with all the values in the completed table to find an approximate
value for the area of R, giving your answer to 2 decimal places.

(4)
(¢) Use integration to find the exact value for the area of K.
(3)
Jan 2011 Mathematics Advanced Paper 1: Pure Mathematics 2
14.
5
o. V= —
Ix -2
(@) Copv and complete the table below, giving the values of v to 2 decimal places.
x 2 225 23 275 3
¥ 0.3 038 02
(2)

(&) Use the trapezium rule, with all the values of y from vour table, to find an approximate value

5
for f - dx .
13x° =2

4

Figure 2



.{
Figure 2 shows a sketch of part of the curve with equation v = 3 _ S X = 1.
l“' —

Fa

At the points 4 and B on the curve, x = 2 and x = 3 respectively.

The region § 15 bounded by the curve, the straight line through B and (2, 0), and the line
through A parallel to the v-axis. The region § 1s shown shaded in Figure 2.

(¢) Use your answer to part (&) to find an approximate value for the area of 5.

(3)
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15.
1. y=3+2x
(@) Complete the table below, giving the values of v to 2 decimal places.
X 0 0.2 04 06 08 1
¥ 1 1.65 3
(2)

() Use the trapezium rule, with all the values of y from vour table, to find an approximate

1
value for I (3" +2x) dx.
0

4)
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16.

VoA

—

R
0 1 x
Figure 1
: : . 6
Figure 1 shows a sketch of part of the curve with equation v = xER

(" +2)



The finite region R, shown shaded in Figure 1, 1s bounded by the curve, the y-axis,
the x-axis and the line with equation x = 1

The table below shows corresponding values of x and y for vy = ( ,_6 D
e +4
x 0 02 04 0.6 0.8 1
L 2 1.71830 1.56981 1.41994 1.27165
(@) Complete the table above by giving the missing value of v to 5 decimal places.
4y
(B) Use the trapezium rule, with all the values of ¥ 1n the completed table, to find an
estimate for the area of R, giving vour answer to 4 decimal places.
3
(c) Use the substitution u = e¥ to show that the area of R can be given by
b
6 du
o i+ )
where @ and b are constants to be determined.
2
() Hence use calculus to find the exact area of B.

[Solutions based entirelv on graphical or numerical methods are not acceptable.]

(6)



17.

18.

Vi .
’ Diagram not

drawn to scale

"L 4

) In4

Figure 2

The finite region 5, shown shaded 1n Figure 2, 1s bounded by the v-axis, the x-axis,
the line with equation x = In4 and the curve with equation

v=e'+2e¥ x=0
The region § 1s rotated through 2x radians about the x-axis.

Use integration to find the exact value of the volume of the solid generated.
Give vour answer in its simplest form.

[Solutions based entively on graphical or numerical methods are not acceptable. )

//\ Diagram not
A v drawn to scale

200em
p_/ 4
ficm

>
k4 ¥

Figure 3

(7)



19.

Figure 3 shows a vertical cvlindrical tank of height 200 cm containing water.
Water 1s leaking from a hole P on the side of the tank.

At time ¢ minutes after the leaking starts, the height of water in the tank 1s & cm.

The height & cm of the water 1n the tank satisfies the differential equation

dh . =
— =kh-9), 9= j< 200

dr
where k 15 a constant.
Given that, when s = 130, the height of the water 1s falling at a rate of 1.1 cm per minute,
(a) find the value of k.

2)

Given that the tank was full of water when the leaking started,

(B) solve the differential equation with vour value of k, to find the value of ¢ when & = 50
(6)

Diagram not
O drawn to scale

P(k 8)

L 4

Figure 4

Figure 4 shows a sketch of part of the curve C with parametric equations

T

x=3F=mf, v=sec’d. Dz f= 5

i



The pownt Pk, 8§) lies on C, where & 1s a constant.
(a) Find the exact value of k.

2
The finite region K, shown shaded in Figure 4, 1s bounded by the curve C, the y-axis,
the x-axis and the line with equation x = k.
() Show that the area of R can be expressed in the form
2| (Bsec? 8+ tan @sec? 8)d8
where A, @ and # are constants to be determined.
4
(¢) Hence use integration to find the exact value of the area of K.
(6)
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20.

=¥

0} l 2
Figure 1

Figure 1 shows a sketch of part of the curve with equation y=x'lnx, x>1.



21.

The finite region R, shown shaded in Figure 1, is bounded by the curve, the x-axis and the

line x=2.

The table below shows corresponding values of x and y for y =x? In x.

x 1 1.2 1.4 1.6 1.8 2

¥ 0 0.2625 1.2032 1.9044 27726

(a) Complete the table above, giving the missing value of v to 4 decimal places.
(1)

(&) Use the trapezium rule with all the values of v 1n the completed table to obtain an estimate
for the area of R, giving vour answer to 3 decimal places.

(3
(€) Use integration to find the exact value for the area of R.

(3

The rate of decay of the mass of a particular substance is modelled by the differential
equation

where x 15 the mass of the substance measured in grams and ¢ 1s the time measured 1 days.
Given that x = 60 when r= 0,

(a) solve the differential equation, giving x in terms of £ You should show all steps 1n vour
working and give vour answer in its simplest form_

4

(&) Find the time taken for the mass of the substance to decay from 60 grams to 20 grams.
Give vour answer to the nearest minute.

3



22.
6. (i) Given thaty =0, find

—3'1'_4 dv .
V3v+1)
(6)
(i) (@) Use the substitution x = 4sin’8 to show that
where 1 15 a constant to be determined.
(3)
(&) Hence use integration to find
giving your answer in the form ar + b, where g and b are exact constants.
(4)
23.
7. (a) Find
‘[ 217 dx,
gIVIng vour answer in its simplest form.

2)

Vi

C
8 —
Pk, 8)
5
(} l ﬁ
2

Figure 3



Figure 3 shows a sketch of part of the curve C with equation

y=(2x— 1]3 x=

b | =

The curve C cuts the line v = § at the point P with coordinates (&, 8), where & 1s a constant.

(&) Find the value of k.
(2)

The finite region S, shown shaded in Figure 3, 15 bounded by the curve C, the x-axis, the
y-axis and the line v = 8. This region 1s rotated through 27 radians about the x-axis to form a
solid of revolution.

(€) Find the exact value of the volume of the solid generated.

4
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24.
i
VA
R
A _
) x
\
]
Figure 1
L
Figure 1 shows a sketch of part of the curve with equation y =4x — xe? | x =0.
The curve meets the x-axis at the origin O and cuts the x-axis at the point 4.
(a) Find, in terms of In 2, the x coordinate of the point 4.
2)

k| =

(&) Find J‘_ua dx.

(3



25.

The finite region R, shown shaded in Figure 1, 1s bounded by the x-axis and the curve with
1

equation y=4x— xe? |, x = 0.

(e) Find, by integration, the exact value for the area of R.
Give yvour answer in terms of In 2.

3

Vi Diagram
not to scale

-

Figure 2
Figure 2 shows a sketch of the curve with equation v=./(3—x)(x+1) , 0=x =3,

The finite region R, shown shaded in Figure 2 15 bounded by the curve, the x-axis, and the

V-axis.

(@) Use the substitution x = 1 + 2 sin &to show that

Ey

J‘ B-x)x+1) dx = kJ" cos’ 8 db.

¢ 5

where k15 a constant to be determined.
(3)
() Hence find, by integration_ the exact area of K.
(3)



26.

27.

5
a) Express —— in partial fractions.
(a) Expr Pp_2) P

3)

A team of biologists 1s studying a population of a particular species of animal.

The population 1s modelled by the differential equation

% L P(P-Dcos2t, =0,

b |

where P is the population in thousands, and ¢ 1s the time measured in years since the start of
the study.

Given that P=3 when =10

(&) solve this differential equation to show that

6
P= ls-i:".]r
3—e?
(7)
(¢) find the time taken for the population to reach 4000 for the first time.
Give yvour answer in yvears to 3 significant figures.
(3)

Va Diagram
not to scale

_ R
O /Q

Figure 3

"

Figure 3 shows a sketch of part of the curve C with equation vy = 3.



The point P lies on C and has coordinates (2, 9).

The line [ 15 a tangent to C at P. The line [ cuts the x-axis at the point 0.

(a) Find the exact value of the x coordinate of 0.

4

The finite region R, shown shaded in Figure 3, is bounded by the curve C, the x-axis, the
v-axis and the line /. This region R 1s rotated through 3607 about the x-axis.

(B) Use integration to find the exact value of the volume of the solid generated.

Give yvour answer in the form £ . where p and g are exact constants.
g

[You may assume the formula V= %f{rzh Jor the volume of a cone.]

(6)
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0 1 4

Figure 1

Figure 1 shows a sketch of part of the curve with equation v = L Lx =0,

2x+5x

The finite region R, shown shaded in Figure 1, 1s bounded by the curve, the x-axis, and the
lines with equations x =1 and x = 4.



10

The table below shows corresponding values of x and v for v =

2x+5Vx
X 1 2 3 4
v 1.42857 090326 0.55556

(a) Complete the table above by giving the missing value of v to 5 decimal places.
(L
(&) Use the trapezium rule, with all the values of ¥ 1n the completed table, to find an estimate
for the area of R, giving vour answer to 4 decimal places.
(3
(¢) By reference to the curve in Figure 1, state, giving a reason, whether vour estimate in
part (&) 1s an overestimate or an underestimate for the area of R.

(1)
(e) Use the substitution u = \x, or otherwise, to find the exact value of
4
I _ 10 &
1 2x+5yx
(6)
(1) Find
I xe tdx
(3)
(1) Find
J’L, &, x>t
(2x—-1Y 2
(2)

(111) Given that v =g at x = 0, solve the differential equation

dy

— =¢"cosec 2y cosecy
dx

(N
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30.

1. (a) Find _[ Petdy
(3

(b) Hence find the exact value of [: xedr.
2)

31.

"

o

k3| =

Figure 1

Figure 1 shows the finite region R bounded by the x-axis, the y-axis, the line x = 4—:- and the

-

curve with equation

k2|

The table shows corresponding values of x and y fory = sec| —X |

Y
J.

Ir.
\,

b2 | =



T
6

|

T
2

1.035276 1.414214

=
—

(@) Complete the table above giving the missing value of v to 6 decimal places.
(1)

() Using the trapezium rule, with all of the values of v from the completed table, find an
approximation for the area of R, giving vour answer to 4 decimal places.

(3)
Region R 1s rotated through 27 radians about the x-axis.
(c) Use calculus to find the exact volume of the solid formed.
4)
32.
5. (a) Use the substitution x = 12, u = 0, to show that
! dx 2 d
—_— = S — u
Ian?—n Iuau—n
(3)

(&) Hence show that

: [a)

1
_—  dx=2m|Z
Lﬂwlnt \5)

where g and b are integers to be determined.

(N



33.
6.  Water is being heated in a kettle. At time ¢ seconds, the temperature of the water 13 8°C.

The rate of increase of the temperature of the water at any time ¢ 1z modelled by the
differential equation

% =(120-8). 6=100

where A 15 a positive constant.
Given that & = 20 when r =0,
(a) solve this differential equation to show that

#=120—100e*

(3)
When the temperature of the water reaches 100°C, the kettle switches off
(&) Given that 2= 0.01, find the time, to the nearest second, when the kettle switches off.
(3)
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34.
2. (a) Use integration to find
1
J‘ —In xdy.
I
(3)
(&) Hence calculate
L In xdx.
1 X

2



35.

JE 9
- R
] >
0 i 4 X
Figure 1
Figure 1 shows a sketch of part of the curve with equation y = I. . The finite region R,

1+vx
shown shaded in Figure 1, is bounded by the curve, the x-axis, the line with equation x = 1 and
the line with equation x = 4.

(@) Copv and complete the table with the value of ¥ corresponding to x = 3, giving your answer
to 4 decimal places.

(1

x 1 2 3 4

0.5 0.8284 1.3333

bt

(B) Use the trapezium rule, with all the values of y in the completed table, to obtain an estimate
of the area of the region R, giving yvour answer to 3 decimal places.

(3)
(c) Use the substitution =1+ x. to find. by integrating, the exact area of R

@



36.

VA

0 A B .

Figure 3

Figure 3 shows a sketch of part of the curve with equation y = 1 — 2 cos x, where x 15 measured in
radians. The curve crosses the x-axis at the point .4 and at the point B.

(a) Find, in terms of 7, the x coordinate of the point 4 and the x coordinate of the point 5.

3

The finite region 5 enclosed by the curve and the x-axis 15 shown shaded in Figure 3. The region
5 15 rotated through 2 7radians about the x-axis.

(&) Find, by mtegration, the exact value of the volume of the solid generated.

(6)



37.

8. A bottle of water 15 put mnto a refngerator. The temperature mside the refrnigerator remains
constant at 3 “C and t minutes after the bottle 15 placed in the refrigerator the temperature of the
water in the bottle 15 & °C.

The rate of change of the temperature of the water in the bottle 1s modelled by the differential
equation

() By solving the differential equation, show that
g = 4e 0008 4+ 3

where 4 1s a constant.

4

Given that the temperature of the water in the bottle when it was put in the refrigerator
was 16 °C,

(&) find the time taken for the temperature of the water in the bottle to fall to 10 °C, giving your
answer to the nearest minute.

(3)
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38.
1. )= —r =44 8 ,_C
A3x—1)° x  (Bx-1)  (Bx-1)°
(a) Find the values of the constants 4. B and C'
(4)
(&) (1) Hence find J‘f (x) dx.
(1) Find J‘ f(x) dx. leaving vour answer in the form a + In b, where a and b are constants.
1
(6)
39.

4. Giventhaty=2atx= z . solve the differential equation

dv 3

dv  vcos x

)



40.

=y

ol

Figure 3

1
Figure 3 shows a sketch of part of the curve with equation y = x* In 2x.

The finite region R, shown shaded in Figure 3, 1s bounded by the curve, the x-axis and the lines
r=landx=4.

{a) Use the trapezium rule, with 3 strips of equal width, to find an estimate for the area of R,
giving your answer to 2 decimal places.

4)
1
(5) Find J.::r1 In 2 dx.
4)
(¢) Hence find the exact area of R, giving vour answer in the form a In 2 + &, where g and b are

exact constants.

3
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41.
2.  (a) Use integration by parts to find J.xsin 3x du
3
(b) Using your answer to part (a). find J.xl cos3x dx
©)]

42.

=Y

Figure 1

Figure 1 shows the curve with equation

2x
= == | x=0
Y (3x1+4)

The finite region S, shown shaded in Figure 1, iz bounded by the curve, the x-axis and the

linex=2.
The region 5 is rotated 360° about the x-axis.

Use integration to find the exact value of the volume of the solid generated, giving vour answer
in the form & In a, where &k and @ are constants.

(3



43.

Vi

x
Figure 3
. . . 2sin 2x T
Figure 3 shows a sketch of the curve with equation yv= ———— 0 =x= —_
(1+cosx) 2
The finite region R, shown shaded in Figure 3, 1s bounded by the curve and the x-axis.
The table below shows corresponding values of x and y for y = M .
(1+cosx)
0 T T 3T T
* g 4 g 2
¥ ] 1.17157 1.02280 0

(a) Complete the table above giving the missing value of y to 5 decimal places.
(1)

(B) Use the trapezium rule, with all the values of v in the completed table, to obtain an estimate
for the area of R, giving vour answer to 4 decimal places.

(3)
() Using the substitution & = 1 + cos x_ or otherwise, show that
J‘ﬂdx =4ln(l+cosx)—4dcosx+£k
(1+cosx)
where k 1s a constant.
(3)

(d) Hence calculate the error of the estimate in part (), giving your answer to 2 significant

figures.
(3)



44,

1 . ; ;
a) Express ———— 1n partial fractions.
(@) Express - Gop P

(3

A team of conservatiomists 1s studving the population of meerkats on a nature reserve. The
population 1s modelled by the differential equation

1
15

dP -
— P(5-P). =0,
gy G-F)

where P, in thousands, 1s the population of meerkats and ¢ 1s the time measured in years since the
study began.
Given that when =0 P=1,

(b) solve the differential equation, giving your answer in the form,

where a_ b and ¢ are integers.
(8)
(¢) Hence show that the population cannot exceed 3000

(1)
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45.

L

Figure 2

Figure 2 shows a sketch of the curve with equation y =x In (x? + 2), x=0.



The finite region R. shown shaded in Figure 2. is bounded by the curve, the x-axis and the
line x =2

The table below shows corresponding values of x and v fory =x" In (x? + 2).

x 0 N2 AL 3V2 42
4 2 4
v 0 0.3240 39210

(a) Complete the table above giving the missing values of v to 4 decimal places.
(2)
(b) Use the trapezium rule, with all the values of 1 in the completed table, to obtain an estimate
for the area of R, giving your answer to 2 decimal places.

(3)
() Use the substitution u = x? + 2 to show that the area of R is
1
3 J‘-‘(H— Dl du.
4
(d) Hence, or otherwise, find the exact area of R.
(6)
46.
1
8. (a) Find I(4_‘l'+ 3) % dv.
(2)

(B) Given that y =15 atx =— 2, solve the differential equation

d _N@r+3)
dx X7 )

giving yvour answer in the form v = f{x).

(6)
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47.

48.

49.

=

1. Use integration to find the exact value ofJ‘ “xsin 2x d.

3.

(a)

(5)

(c)

(@)

(5)

(e)

o

(6)
5 . _ .
Express —————— in partial fractions.
(x-DG3x+2)
(3
Hence find J‘— v, wherex=1.
(x—13x+2)
3)
Find the particular solution of the differential equation
dv
x—-D3x+2) — =53y, x=1,
dx
for which v =8 at x = 2 . Give yvour answer in the form v = f{(x).
(6)
I= J‘ .;ch
s 4+ (x-1)
Given that y= ; copy and complete the table below with wvalues of v
44+N(x-1)
corresponding to x = 3 and x = 5 _ Give vour values to 4 decimal places.
x 2 3 4 5
hE 0.2 0.1745
(2)

Use the trapezium rule, with all of the values of v in the completed table, to obtain an
estimate of I, giving your answer to 3 decimal places.

4)
Using the substitution x = (x — 4)* + 1, or otherwise, and integrating, find the exact value of I

(8
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50.

v

""Jl =1

Figure 1

Figure 1 shows part of the curve with equation y = x'l{ﬂ.TS + cos? x). The finite region R, shown
shaded in Figure 1. is bounded by the curve, the y-axis, the x-axis and the line with

equation x = E

(a) Copv and complete the table with values of v corresponding to x = g and x = ; )

T T T T
x 0 — Z Z Z
12 6 4 3
v 1.3229 1.2973 1

2)
(B) Use the trapezium rule

(1) with the values of vatx =0 x= g and x :%{ to find an estimate of the area of R

Give yvour answer to 3 decimal places.

,._q

(11) with the values of}fatx=0=x=%, = %r,x=

and x == to find a further estimate

N
Lid

of the area of R. Give yvour answer to 3 decimal places.

(6)
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2. Using the substitution u = cos x +1, or otherwise, show that

"

J‘: e lgn x dr = efe—1).

]

(6)
52.
6. flfh =4 cos*§— 3sin? @
1 7
() Show that fi&) = 5 + 5 €os 26
(3)
(5) Hence, using calculus, find the exact value of J‘ : gf(F) de.
0
(7)
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53.

VA

Y

0 1 4

Figure 1

Figure 1 shows a sketch of the curve with equation v = x In x, x = 1. The finite region R, shown
shaded in Figure 1, 1s bounded by the curve, the x-axis and the line x =4.
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The table shows corresponding values of x and y for y =x In x.

x 1 | ) 2 25

3

35

e

0.608

3.296

4385

L

LA
o
LA

(@)

(&)

(c)

(a)

(5)

Copy and complete the table with the values of v corresponding to x = 2 and x = 2.5, giving

your answers to 3 decimal places.

2

Use the trapezium rule, with all the values of ¥ in the completed table, to obtain an estimate

for the area of R_ giving your answer to 2 decimal places.

(1) Use integration by parts to find J‘_T]n x odx.

C))

(11) Hence find the exact area of R, giving vour answer in the form %(a ln 2 + 5), where a

and b are integers.

x=0.

Find J‘Q'Hﬁ dx.

-
Given that v = 8 at x =1, solve the differential equation

dv _ (9x+6)y°
dx x

giving your answer in the form y 2 = g(x).

(7

2

(6)
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8.

(a) Using the substitution x = 2 cos u, or otherwise, find the exact value of

J‘“% d.";-.
1 AN (4 =x)
(7)

A
) 1 Y2 =—":
Figure 3
: : . 4
Figure 3 shows a sketch of part of the curve with equationy= ——, 0<x <1
w4 —x")?

The shaded region 5. shown in Figure 3, 1s bounded by the curve, the x-axis and the lines with

equations x = 1 and x = +2. The shaded region 5 1s rotated through 27 radians about the x-axis to
form a solid of revolution.

() Using your answer to part (a), find the exact volume of the solid of revolution formed.

&)



